Inhibition of growth of C6 glioma cells in vivo by expression of antisense vascular endothelial growth factor sequence.
Tumor angiogenesis involves a combination of events including the production of inhibitors, proteases, and angiogenic factors that have a chemotactic and mitogenic effect on endothelial cells. Vascular endothelial growth factor (VEGF) is an endothelial cell-specific mitogen that promotes angiogenesis in solid tumors, including brain tumors such as astrocytomas. As an approach to the development of new strategies for gene therapy of brain tumors, we have interrupted the VEGF/VEGF receptor paracrine pathway in an attempt to inhibit angiogenesis and thereby control tumor growth. Rat C6 glioma cells were transfected with a eukaryotic expression vector bearing an antisense-VEGF cDNA. Stable transfectants were observed to express reduced levels of VEGF in culture under hypoxic conditions. When implanted s.c. into nude (nu/nu) mice, growth of the antisense-VEGF cell lines was observed to be greatly inhibited compared to control cells, despite the fact that they have a faster division time in vitro. Analysis of these tumors revealed that they have fewer blood vessels and a higher degree of necrosis, which is a plausible explanation for the reduced tumor size. We believe antisense-VEGF can be successfully used to control tumor growth and may provide the basis for the development of antiangiogenic gene therapy.